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(54) DESIGN METHOD FOR RESISTING DYNAMIC LOAD IN HIGH TEMPERATURE PIPELNE

(57) The present disclosure provides a design meth-
od for resisting a dynamic load in a high temperature
pipeline, and the design method comprises the following
steps: (1) calculating to obtain a temperature deformation
displacement of each point of the pipeline (ac, ad); (2)
calculating to obtain a modal result of the pipeline (ac,
ad) and a dynamic response displacement of each point
of the pipeline (ac, ad), the modal result including all nec-
essary natural frequencies and vibration modes of re-
spective orders; (3) comprehensively analyzing the tem-
perature deformation displacement and displacements
of the vibration modes of respective orders of the pipeline
(ac, ad) to find a position at which a rigid constraint (g1,
g2) is required to be added to reduce the dynamic re-
sponse displacement, and applying the rigid constraint
(g1, g2) along a direction in which the temperature de-
formation displacement is not affected substantially; and
(4) calculating a stress of the pipeline (ad, ad) after the
rigid constraint (g1, g2) is applied and a reaction force of
the rigid constraint (g1, g2) to determine whether the
stress of the pipeline (ac, ad) and the reaction force of
the rigid constraint (g1, g2) meet design requirements.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority of invention patent application No. 201710834417.1 filed on September 15,
2017 with State Intellectual Property Office in China, the entirety of which is incorporated herein by reference.

FIELD

[0002] The present disclosure relates to a dynamic load analysis technology, and particularly, relates to a design
method for resisting a dynamic load in a high temperature pipeline.

BACKGROUND

[0003] A variety of loads need to be considered in pipeline mechanics calculation in the industrial community, especially
for nuclear power plants, all temperature operating conditions and influence of dynamic loads such as earthquake etc.
should be considered. It is well known that a temperature load and a seismic load of a pipeline are a pair of contradictions.
A condition for satisfying the temperature load is to increase a flexibility of a pipeline system (or to reduce a rigidity of a
pipeline system). On the contrary, a condition for satisfying the seismic load is to increase the rigidity of the pipeline
system (or to reduce the flexibility of the pipeline system). Altering the flexibility (or rigidity) of the pipeline is a basic skill
for a person skilled in the art.
[0004] In actually designing an engineering pipeline arrangement, it can be easily realized to simply satisfy a require-
ment for a temperature stress, as long as the flexibility is large enough and the deformation is not restricted. Meanwhile,
it is also easy to simply satisfy a requirement for a seismic stress, as long as the rigidity is large enough. However, it is
not easy to satisfy a requirement for both the temperature stress and the seismic stress simultaneously. The most
commonly-used method at present is to install a bracket at a position where an antiseismic rigidity needs to be increased,
and a snubber will be provided at that position when it is required to make a space for temperature deformation dis-
placement there. The snubber does not act as a constraint for a low-speed load (such as a temperature deformation),
but acts as a rigid support for a high-speed load (such as a seismic force).
[0005] A cost of a snubber is very high, and is far higher than that of a rigid bracket. Using snubbers in a large quantity
will not only increase the cost of components of a pipeline system but also greatly increase an operation cost of the
pipeline system, because the snubber itself may cease to be effective, for example, it is prescribed in nuclear power
plants that 10% of the snubbers must be checked and repaired every year. This needs to uninstall the snubber, test
integrity of the snubber on a specific equipment, and replace or repair it after confirmation, or re-install it back to the
pipeline system in case of no problem. This procedure reduces economic performance of the pipeline system.

SUMMARY

[0006] An object of the present disclosure is to provide a design method for resisting a dynamic load in a high tem-
perature pipeline to solve the problems existing in the prior art. The design method uses a rigid bracket as much as
possible in piping design, which avoids use of a snubber to reduce a construction cost of a pipeline system.
[0007] A technical solution of the present disclosure resides in a design method for resisting a dynamic load in a high
temperature pipeline, and the design method comprises the following steps: (1) calculating to obtain a temperature
deformation displacement of each point of the pipeline; (2) calculating to obtain a modal result of the pipeline and a
dynamic response displacement of each point of the pipeline, the modal result including all necessary natural frequencies
and vibration modes of respective orders; (3) comprehensively analyzing the temperature deformation displacement
and displacements of the vibration modes of respective orders of the pipeline to find a position at which a rigid constraint
is required to be added to reduce the dynamic response displacement, and applying the rigid constraint along a direction
in which the temperature deformation displacement is not affected substantially; and (4) calculating a stress of the
pipeline after the rigid constraint is applied and a reaction force of the rigid constraint to determine whether the stress
of the pipeline and the reaction force of the rigid constraint satisfy design requirements.
[0008] According to one aspect of the present disclosure, as mentioned in the above design method for resisting a
dynamic load in a high temperature pipeline, a temperature deformation displacement diagram of a pipeline system is
obtained in the step (1), and the temperature deformation displacement diagram is a three-dimensional graph including
a magnitude and a direction of the temperature deformation displacement of each point of the pipeline.
[0009] According to one aspect of the present disclosure, as mentioned in the above design method for resisting a
dynamic load in a high temperature pipeline, the dynamic response displacement in the step (3) is a combination of the
displacements of the vibration modes of respective orders.
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[0010] According to one aspect of the present disclosure, as mentioned in the above design method for resisting a
dynamic load in a high temperature pipeline, the position at which the rigid constraint is required to be added in the step
(3) is a position where a direction of the dynamic response displacement does not coincide with a direction of the
temperature deformation displacement.
[0011] According to one aspect of the present disclosure, as mentioned in the above design method for resisting a
dynamic load in a high temperature pipeline, in the step (3), the rigid constraint is applied in a plane perpendicular to a
direction of the temperature deformation displacement.
[0012] According to one aspect of the present disclosure, when it is determined that the stress of the pipeline or the
reaction force of the rigid constraint does not satisfy the design requirements in the step (4), returning to the step (1) for
redesign.
[0013] According to one aspect of the present disclosure, in the step (3), a plurality of rigid constraints are applied at
one position where the temperature deformation displacement is not affected substantially, and a direction in which a
resultant force of the plurality of rigid constraints is exerted on the pipeline is perpendicular to a direction of the temperature
deformation displacement at the one position of the pipeline.
[0014] According to one aspect of the present disclosure, in the step (3), a plurality of rigid constraints are applied at
each of a plurality of positions where the temperature deformation displacement is not affected substantially, and a
direction in which a resultant force of the plurality of rigid constraints is exerted on the pipeline is perpendicular to a
direction of the temperature deformation displacement at each position of the pipeline.
[0015] According to one aspect of the present disclosure, the dynamic load is a seismic load, the rigid constraint is a
hinged beam, and a unidirectional compressive or tensile force is only generated in the hinged beam by the pipeline
under the seismic load.
[0016] According to one aspect of the present disclosure, two rigid constraints with an intersection angle of 90 degrees
are applied along a direction in which an angle of about 45 degrees is formed relative to the pipeline in a plane perpendicular
to a direction of the temperature deformation displacement.
[0017] According to one aspect of the present disclosure, when the rigid constraint is installed, an installation position
point of the rigid constraint on a building structure is moved in advance by a predetermined amount in a direction of the
temperature deformation displacement.
[0018] The advantageous effects of the present disclosure are as follows: a principle of temperature deformation and
a principle of deformation under a seismic load of a pipeline is considered in the present disclosure, theoretical knowledge
of these aspects is also put into overall consideration according to characteristics of a rigid constraint, and a correct rigid
constraint is applied at a correct position in a correct direction to resist a dynamic load. In this way, a pipeline support
design that satisfies both a temperature stress and a seismic stress can be obtained. This arrangement can avoid or
reduce the use of snubbers, thereby significantly reducing an investment in power plants or other engineering pipeline
constructions having antiseismic requirements.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a flow diagram showing a design method for resisting a dynamic load in a high temperature pipeline;
Fig. 2 is a schematic diagram showing a deformation (within an XY plane) of an intersection point of two straight
pipelines when only temperature is considered;
Fig. 3 is a schematic diagram showing application of two rigid brackets at a point a in the two straight pipelines as
shown in Fig. 2 in an embodiment; and
Fig. 4 is a three-dimensional schematic diagram showing the pipelines and the brackets as shown in Fig. 3.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0020] The present disclosure will be described in detail below in connection with accompanying drawings and em-
bodiments.
[0021] A technical principle adopted in the present disclosure is that a temperature stress is generated by a temperature
deformation being subject to a constraint, while the temperature deformation necessarily has a definite direction. In
arranging a pipeline, as long as the constraint is released in a temperature deformation direction, a large temperature
stress will not be generated. In principle, application of a constraint in a direction perpendicular to the temperature
deformation will not have a significant influence on the temperature stress. Therefore, it is necessary to find the temper-
ature deformation displacement under a specific pipeline arrangement, and such deformation displacement ought to be
a deformation displacement of each point having a definite direction and a definite magnitude. After that, where the
maximum internal force or the maximum internal moment in dynamic results is located and which vibration modes caused
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the largest result are analyzed, and then a position at which the rigid constraint is to be applied is determined by
comprehensively considering a situation of the temperature stress according to a deformation and displacement of the
vibration modes. This rigid constraint should not restrict the temperature deformation displacement at this position, that
is, the constraint should be applied as much as possible in a direction perpendicular to the temperature displacement
direction.
[0022] A principle of dynamic response of a structure is described below so that a relationship between vibration
modes and a final dynamic response can be seen. First, a dynamic equation of the structure is as follows: 

[0023] Wherein, M represents a mass of the structure, C represents a damping of the structure, K represents a rigidity
of the structure, U represents nodal displacements of the structure, and Ï(t) represents a basic acceleration time history
of the structure.
[0024] By solving an undamped natural vibration, vibration modes Φ1, Φ2, ..., Φn-1, Φn with the number of n can be
obtained.
[0025] Simplified from equation (1), the following equation will be obtained, wherein ωi is a natural circular frequency
of the i-th order of the structure: 

[0026] The maximum value of vibration mode responses can be derived from a theory of seismic force:

[0027] In this equation, βix
-- dynamic amplification factor, a value of βix when  g--gravity acceleration,

kox--g-level acceleration coefficient, which is a seismic coefficient in case of earthquake, and is determined by a seismic

intensity,  --vibration mode participation coefficient

wherein δox =[1 0 0 0 0 0 1 0 0 0 0 0 1 0 0......1 0 0 0 0 0]T

wherein βix is the dynamic amplification factor, which is given by a seismic response spectrum, and is actually an

acceleration coefficient.
[0028] A combination of the vibration mode responses can be obtained in the following manner: 

[0029] NF here indicates meaningful vibration modes with the number of NF of the structure, U is the dynamic response
of the structure, and this equation means that a total response of the structure is a combined result of the vibration
modes of respective orders. There are many methods for acquiring a combination of the vibration mode response of the
structure, and an influence of dense frequencies (if a difference between frequencies of the two vibration modes is less
than 10%, the two frequencies are regarded to be dense) is generally required to be considered. Different regulations
or requirements involve different methods of combining the dense frequencies. The present disclosure only gives a
method of marking dense frequencies, and a specific combination method is considered in accordance with the regulations
or requirements adopted.
[0030] The formula (3) here is fundamental, because the subsequent calculations are based on this formula which
represents the most important relationship of a seismic response. That is, the response q of the structure is inversely
proportional to the square of the natural circular frequency ω of the structure and is also directly proportional to a response
spectrum acceleration. Main conditions for obtaining a seismic response displacement (dynamic response displacement)



EP 3 457 305 A1

5

5

10

15

20

25

30

35

40

45

50

55

of the pipeline include natural frequencies of the pipeline and the response spectrum acceleration, and are also relevant
to the vibration modesφi of respective orders. The dynamic response displacement is a function of a sum of displacements
of the vibration modes of respective orders, which can be seen from the formula (4) in respect of the displacement U.
[0031] The following three points can be seen: firstly, the larger the response spectrum acceleration is, the larger the
response of the structure is, and they are in a linear relationship; secondly, the lowest frequency produces the greatest
influence, that is, the higher frequency produces the smaller influence, and they are in inverse proportion to each other
at a ratio of the second power. As a result, only the frequencies of several lower orders (for example, the first to third
orders) needs to be considered, and the influence of frequencies of higher orders can be ignored; thirdly, the response
of the structure is relevant to the displacements of the vibration modes φi of respective orders, and the response of the
structure is mainly in direct proportion to the sum of respective vibration modes φi in lower frequencies. In this way, the
position at which the rigid constraint should be applied to effectively reduce the seismic stress can be determined.
[0032] As shown in Fig. 1, in the present disclosure, a temperature deformation displacement of each point of a pipeline
is first calculated in a step (1), in which a temperature deformation displacement diagram of a pipeline system is obtained,
and the temperature deformation displacement diagram here is a three-dimensional graph including a direction and a
magnitude of the temperature deformation displacement of each point of the pipeline. Then, a modal result of the pipeline
and a dynamic response displacement of each point of the pipeline (i.e., a seismic response displacement) are calculated
in a step (2), and the modal result include all necessary natural frequencies and vibration modes of respective orders.
After that, a seismic analysis is performed in a step (3) to find a position where a seismic stress or a seismic response
displacement is too large and find a position and a direction at/in which a rigid constraint can be effectively applied so
as to reduce the seismic stress or the seismic response displacement. At this time, it is necessary to comprehensively
analyze the temperature deformation so that the temperature deformation displacement is not restricted or less-restricted
(is not affected substantially) when a seismic constraint is applied. In other words, the position at which the rigid constraint
is required to be added in the step (3) can not be a position where a direction of the seismic response displacement fully
coincides with a direction of the temperature deformation displacement. When a rigid hinged beam bracket is used as
a constraint, it should not be simply added directly to a position where only the seismic response displacement is to be
constrained. Meanwhile, it is necessary not to restrict the temperature deformation displacement as much as possible,
and applying the rigid constraint in a plane perpendicular to a direction of the temperature deformation displacement
will not affect the temperature deformation displacement. For example, in a case where a temperature deformation of
a certain point is in an X direction, the temperature deformation will not be restricted if the rigid constraint is added within
a YZ plane at this time. For a complicated pipeline, as long as the temperature is unitary, the temperature deformation
direction of each point of the pipeline is unique, that is, the deformation has only a different magnitude caused by the
temperature which is high or low but is constant in the direction. It is easy to determine the position where the seismic
stress or the seismic response displacement is large, and it is also easy to find the vibration mode that causes a large
seismic stress or a large seismic response displacement through a vibration mode analysis. According to these conditions,
in the step (3), the temperature deformation displacement of the pipeline is comprehensively considered, the rigid
constraint is applied at a position where the temperature deformation displacement is not affected substantially, and the
direction in which the rigid constraint is applied is perpendicular to the direction of the temperature deformation displace-
ment. However, contribution to reduce the seismic displacement should also be taken into account. It is to be noted that
this contribution may not be so direct and the contribution of the rigid constraint in its constraining direction may be
reduction of a seismic deformation at other positions of the pipeline. Finally, a stress of the pipeline after the rigid
constraint is applied and a reaction force of the rigid constraint are calculated in a step (4) so as to determine whether
the stress of the pipeline and the reaction force of the rigid constraint satisfy design requirements. Due to the added
rigid constraint, a whole model of the pipeline is changed, the vibration modes and the seismic response displacement
at this time are necessarily changed, and the temperature deformation displacement will also be affected. Calculation
for the modified model will result in a temperature deformation and a seismic deformation under a new condition. If a
result of a new model is still not satisfactory, that is, when it is determined that the stress of the pipeline after the rigid
constraint is applied and the reaction force of the rigid constraint do not meet the design requirements in the step (4),
the same method can be used to modify the design and make reanalysis from the step (1), as shown in Fig. 1.
[0033] In one embodiment, in the step (3), a plurality of rigid constraints are applied at one position where the tem-
perature deformation displacement is not affected substantially, and a direction in which a resultant force of the plurality
of rigid constraints is exerted on the pipeline is perpendicular to the direction of the temperature deformation displacement
at the one position of the pipeline.
[0034] In one embodiment, in the step (3), a plurality of rigid constraints are applied at each of a plurality of positions
where the temperature deformation displacement is not affected substantially, and a direction in which a resultant force
of the plurality of rigid constraints is exerted on the pipeline is perpendicular to the direction of the temperature deformation
displacement at each position of the pipeline.
[0035] As described above, the number of the plurality of rigid constraints applied at the one position or each of the
plurality of positions where the temperature deformation displacement is not affected substantially are at least two, and
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generally two rigid constrains can meet engineering requirements, of course, three, four or more rigid constrains may
also be provided. By providing at least two hinged beams at each position, it can be ensured that the temperature
deformation displacement of the pipeline perpendicular to the constraining direction is not affected by the rigid constraint,
and it can be ensured that the constraint exerted on the pipeline is a bi-directional constraint in a plane formed by the
two hinged beams, the bi-directional constraint being capable of resisting a dynamic load.
[0036] In one embodiment, the dynamic load is a seismic load, each rigid constraint is a hinged beam, and only a
unidirectional compressive or tensile force is produced in the hinged beam by the pipeline under the seismic load.
[0037] For example, the hinged beam that is commonly used as a rigid constraint in engineering may be a bracket
with pins on both ends, and the hinged beam only provides a one-way constraint along an axial direction of the hinge
beam without applying a rotational constraint to the pipeline, i.e., the pipeline is rotatable relative to the hinged beam.
In addition, a spherical hinged beam or a spherical hinged bracket can also be used as a connection form for ends of
the rigid constraint in the present application.
[0038] Actual engineering effects of the present disclosure will be described below in connection with the accompanying
drawings and the embodiments. Fig. 2 and Fig. 3 are top views in a XY plane (a horizontal plane), wherein a Z-axis
direction is perpendicular to a plane in which the paper is present (called as a paper plane below) and is directed to an
outter side of the paper plane. FIG. 4 is a three-dimensional perspective view showing that a direction in which the rigid
constraints are applied is not in the horizontal plane, wherein the Z-axis direction obliquely intersects the paper plane
and is directed to an inner side of the paper plane.
[0039] Fig. 2 shows an assumed pipeline arrangement. Due to an effect of the temperature load, a large temperature
deformation is produced in the pipeline. An intersection point of two straight pipelines ac and ad will be deformed from
a point a to a point b. In Fig. 2, both of the two straight pipelines ac and ad are located in the horizontal plane (the paper
plane), and the temperature deformation displacement of the intersection point of the pipelines is a displacement vector
directed from the point a to the point b in the paper plane. The displacement vector is also referred to as a temperature
deformation displacement line hereinafter. If the pipelines are so arranged, the maximum seismic deformation will be in
a direction perpendicular to the paper plane (a Z-direction), the maximum seismic stress will occur at roots on both ends
of each of the pipelines, and the vibration displacement is expected to be in the Z-direction (a vertical direction). At this
time, the problem can be solved if a rigid constraint is applied in the Z-direction at the point a. However, considering that
the seismic displacement of the pipeline is multi-directional, if the temperature is high or the pipeline is long, the tem-
perature deformation will be large, in this case, it is not enough to apply the rigid support only in one direction because
the vibration in the horizontal direction is not restricted. For adding a constraint in a horizontal direction, it is common to
install a snubber, because the temperature deformation displacement can not be limited excessively but the vibration
displacement should be restricted. Through the foregoing principle analysis and the method analysis of the present
disclosure, as shown in Fig. 4, two rigid constraints g1 and g2 with an intersection angle of 90 degrees are applied along
a direction in which an angle of about 45 degrees is formed relative to the pipelines ac and ad respectively in a plane
perpendicular to the temperature deformation displacement line shown in Fig. 2 (i.e., in a plane perpendicular to the
paper plane or the horizontal plane). That is, the rigid constraints g1 and g2 extend in a direction oblique to the horizontal
plane, projections of vectors of directions in which the rigid constraints g1 and g2 are applied in the paper plane (the XY
plane) form an angle of about 45 degrees (a planar angle in the XY plane) with respect to the pipelines ac and ad
respectively, and the two rigid constraints g1 and g2 form an angle of 90 degrees each other (a spatial angle rather than
a planar angle). In order not to affect the temperature deformation displacement of the pipelines, it is necessary to cause
a direction in which a resultant force of the two rigid constraints g1 and g2 is exerted on the intersection point a of the
two pipelines to be substantially perpendicular to the direction of the temperature deformation displacement at that point.
It should be pointed out that the same effect can be achieved by using angles other than 90 degrees as the intersection
angle of the two rigid constraints g1 and g2. In this way, not only the vertical displacement is restricted, but also the
horizontal displacement is restricted, while the temperature deformation is not restricted, which satisfies the requirements
for both the temperature operating conditions and the seismic operating conditions. Moreover, the use of rigid supports
is much more economical than use of snubbers.
[0040] Typically, a rigid constraint is installed at a position at which the antiseismic rigidity is required to be increased
in the pipeline, and the rigid constraint is rooted in (fixed to) a building structure of a room in which the pipeline is located.
In one embodiment, as shown in FIG. 3, when the rigid constraints are installed, an installation position point of the rigid
constraints g1 and g2 on the building can be first moved in advance by a predetermined amount in the temperature
deformation displacement direction (from a to b) in a plane parallel to the XY plane, and then the rigid constraints g1
and g2 are installed at the installation position point. Thus, when a deformation node on the pipelines is deformed from
a displacement initial point a to a maximum displacement point b, the stress of the pipeline after the rigid constraints
are applied and the reaction force of the rigid constraints are reduced as compared with a case where the installation
position of the rigid constraints is not moved in advance, and it can also be ensured that the influence of the rigid
constraints on the temperature deformation displacements of the pipelines is smaller. The predetermined amount may
be 1/2, 1/3, 1/4 etc., of the maximum displacement amount from a to b shown in Fig. 2.
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[0041] It is to be noted that the above specific embodiments are merely exemplary, and various improvements and
modifications made by a person skilled in the art based on the above embodiments under an inspiration from the present
disclosure fall within the scope of the present patent. It is to be understood by the person skilled in the art that the above
concrete description is just for explanation purpose and is not intended to limit the scope of the present disclosure. The
scope of the present disclosure is defined by the claims and their equivalents.

Claims

1. A design method for resisting a dynamic load in a high temperature pipeline, comprising the following steps:

(1) calculating to obtain a temperature deformation displacement of each point of the pipeline (ac, ad);
(2) calculating to obtain a modal result of the pipeline (ac, ad) and a dynamic response displacement of each
point of the pipeline (ac, ad), the modal result including all necessary natural frequencies and vibration modes
of respective orders;
(3) comprehensively analyzing the temperature deformation displacement and displacements of the vibration
modes of respective orders of the pipeline (ac, ad) to find a position at which a rigid constraint (g1, g2) is required
to be added to reduce the dynamic response displacement, and applying the rigid constraint (g1, g2) along a
direction in which the temperature deformation displacement is not affected substantially; and
(4) calculating a stress of the pipeline (ac, ad) after the rigid constraint (g1, g2) is applied and a reaction force
of the rigid constraint (g1, g2) to determine whether the stress of the pipeline (ac, ad) and the reaction force of
the rigid constraint (g1, g2) satisfy design requirements.

2. The design method for resisting a dynamic load in a high temperature pipeline according to claim 1, wherein a
temperature deformation displacement diagram of the pipeline (ac, ad) is obtained in the step (1), and the temperature
deformation displacement diagram is a three-dimensional graph including a magnitude and a direction of the tem-
perature deformation displacement of each point of the pipeline (ac, ad).

3. The design method for resisting a dynamic load in a high temperature pipeline according to claim 1, wherein the
dynamic response displacement in the step (3) is a combination of the displacements of the vibration modes of
respective orders.

4. The design method for resisting a dynamic load in a high temperature pipeline according to claim 1, wherein the
position at which the rigid constraint (g1, g2) is required to be added in the step (3) is a position where a direction
of the dynamic response displacement does not coincide with a direction of the temperature deformation displace-
ment.

5. The design method for resisting a dynamic load in a high temperature pipeline according to claim 1, wherein in the
step (3), the rigid constraint (g1, g2) is applied in a plane perpendicular to a direction of the temperature deformation
displacement.

6. The design method for resisting a dynamic load in a high temperature pipeline according to any one of claims 1 to
5, wherein when it is determined that the stress of the pipeline (ac, ad) or the reaction force of the rigid constraint
(g1, g2) does not meet the design requirements in the step (4), returning to the step (1) for redesign.

7. The design method for resisting a dynamic load in a high temperature pipeline according to any one of claims 1 to
5, wherein in the step (3), a plurality of rigid constraints (g1, g2) are applied at one position (a) where the temperature
deformation displacement is not affected substantially, and a direction in which a resultant force of the plurality of
rigid constraints is exerted on the pipeline is perpendicular to a direction of the temperature deformation displacement
at the one position (a) of the pipeline (ac, ad).

8. The design method for resisting a dynamic load in a high temperature pipeline according to any one of claims 1 to
5, wherein in the step (3), a plurality of rigid constraints (g1, g2) are applied at each (a) of a plurality of positions
where the temperature deformation displacement is not affected substantially, and a direction in which a resultant
force of the plurality of rigid constraints is exerted on the pipeline is perpendicular to a direction of the temperature
deformation displacement at each position (a) of the pipeline (ac, ad).

9. The design method for resisting a dynamic load in a high temperature pipeline according to any one of claims 1 to
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5, wherein the dynamic load is a seismic load, the rigid constraint (g1, g2) is a hinged beam, and a unidirectional
compressive or tensile force is only generated in the hinged beam by the pipeline (ac, ad) under the seismic load.

10. The design method for resisting a dynamic load in a high temperature pipeline according to claim 5, wherein two
rigid constraints (g1, g2) with an intersection angle of 90 degrees are applied along a direction in which an angle of
about 45 degrees is formed relative to the pipeline (ac, ad) in a plane perpendicular to a direction of the temperature
deformation displacement.

11. The design method for resisting a dynamic load in a high temperature pipeline according to any one of claims 1 to
5, wherein when the rigid constraint (g1, g2) is installed, an installation position point of the rigid constraint (g1, g2)
on a building structure is moved in advance by a predetermined amount in a direction of the temperature deformation
displacement.
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